Background : Dermatophytes are common in both developed and developing countries, the species involved and the resulting clinical entities vary geographically. Aim of study: To determine public health importance of dermatophytes with special regard to the distribution of the zoophilic species among the examined human cases. Methods: Patient specimens（dermatophytosis-like lesions）were mycologically examined using direct microscopic and cultural examinations. Results: The overall dermatophyte infection rates among the examined patients（260）were 81.5% and 61.9% by direct microscopic and cultural examinations, respectively. A total of 161 dermatophyte isolates were obtained from culturally positive human specimens. The most common isolated species were Trichophyton violaceum（60, 37.3 %）and Microsporum canis（46, 28. 6%） , followed by Trichophyton rubrum（20, 12. 4%） , Trichophyton tonsurans（16, 9.9%）and Trichophyton mentagrophytes（11, 6.8%） . The less frequently isolated species were Trichophyton verrucosum（3, 1.9%） , Epidermophyton floccosum（3, 1.9%） , Microsporum gypseum （1, 0. 6%）and Microsporum audouinii（1, 0. 6%） . The current study further revealed that out of 161 culturally positive patients, 61（37.9%）had contact with pet animals, 6（3.7%）had contact with farm animals, 7（4.3%）had a history of rodent presence in or around their home and 87（54%）had no contact with animals. Conclusions and recommendations: Although the anthropophilic species dominated the aetiology of human dermatophytosis in present study, the zoophilic species represented nearly one third of the totally obtained isolates, with the most important organisms being M. canis, T. mentagrophytes var. mentagrophytes and T. verrucosum. These findings indicate the necessity of human beings taking appropriate control measures when they are in contact with animals.
Introduction
Dermatophytes are keratinolytic fungi responsible for a large variety of diseases that can affect glabrous skin, nails and hair. They are common in both developed and developing countries, however, the species involved and the resulting clinical entities vary both geographically and with time 1） . In many cases, the diagnosis is not clinically obvious, and mycological analysis is required. This includes the use of both direct microscopic examination and cultures 2） . Over the past decades, there has been an important increase in the incidence of dermatophytosis in humans as a result of contact with animals 3） . Thus, animal dermatophytosis is now an important issue not only for veterinary doctors but also for dermatologists 4） . The problem of these zoophilic fungal infections is due to the fact that the clinical lesions they produce are more inflammatory than those caused by the typical anthropophilic fungi normally transmitted from person to person 5） .
This study was in view of the recent increase in possession of pet animals in Egypt, especially dogs and cats, in addition to the farm animals that may offer the risk of being carriers or infected with dermatophytes. It was made to determine the public health importance of dermatophytes with special regard to the distribution of zoophilic species among the examined human cases in Ismailia and Port Said Provinces, Egypt.
Material and Methods

Sampling:
A total of 260 patients（117 males and 143 females）who had been clinically diagnosed as having dermatophytosis-like lesions, were randomly selected from the dermatology centre in ElSheikh Zaid, Ismailia province and the dermatology clinic of El-Nasr general hospital in Port Said province, Egypt. Skin scrapings and hair specimens were collected from these patients by scraping the edge of the lesion using a clean slide or blunt scalpel blade and epilating with clean tweezers. Nail specimens were clipped with scissors and the debris under the nail plate were collected using a sterile scalpel. Full data regarding name of the patient, age, sex, occupation, address, date of sample collection, site of the lesion, history of animal contact and similar infections in their family or friends in the school were reported. The specimens were placed in clean sterile Petri dishes or clean paper envelops and wrapped carefully with their data then transferred to the zoonoses laboratory in the Faculty of Veterinary Medicine, Suez Canal University, for mycological examination.
Mycological Examination:
All the specimens were firstly subjected to direct microscopic examination using 10% KOH for the presence of fungal hyphae and spores. Irrespective of the result of this examination, all specimens were then cultured on Sabouraud s dextrose agar supplemented with chloramphenicol（50 mg/l）and cycloheximide（0. 5 mg/l）and incubated at 28-30℃ until growth was had been completed 6） . The obtained isolates were identified by macroscopic and microscopic morphology of the colonies 7, 8） . Additional tests such as urease activity test, isolation on sterile rice grain medium and hair perforation test were used for further identification of the obtained isolates 9） .
Results & Discussion
The overall dermatophyte infection rates among the 260 examined patient found by the direct microscopical and cultural examinations were 81. 5% and 61. 9%, respectively（Table 1） . These findings varied from those of other investigators in Egypt 10−13） , which may be attributed to the variation in number of the examined cases, level of personal hygiene and education as well as environmental and public health conditions 14−16） .
As shown in Table 2 , the highest infection rates with T. capitis, T. corporis and T. faciei were found in children aged up to 10 years. Similar findings have been previously reported by other investigators 11, 12, 16−18） . This could be explained by poor hygiene at this age and absence of saturated fatty acids that provide a natural protective mechanism, because in children sebum secretion does not begin until puberty 9, 17） . T. pedis was uniformly distributed in patients more than 20 years old and had a prevalence rate of 28.6% in each of the age groups; 21-30, 31-40 and 41-50, while it was completely absent from children below 10 years of age. These findings were similar to those obtained by other investigators in the Ismailia governorate 12, 14） . This higher frequency of T. pedis in people from 21 to 50 seems to be due to the higher activity of those patients wearing occlusive shoes and socks for several hours during the daytime, causing excessive warmth and profuse sweat, and the confinement of this sweat leading to hydration of the stratum corneum and thus encouraging and favoring fungal growth 19） .
The current study revealed that T. cruris was most commonly encountered in the age groups; 31-40 years（30. 4%）and 41-50 years（26. 1%）fol-lowed by 11-20 years（17.4%） . No one less than 10 years old was affected 20） . However, our findings varied with those reported by other investigators 11, 14） .
Culturally positive T. unguium cases were absent from all age groups except that group over 50（100%） . These results were in keeping with those reported by other investi-gators 11, 12, 21） . This could be attributed to the fact that this group（50 years and above）is the decade in which most, if not all of our patients were suffering from chronic debilitating diseases such as diabetes, increased blood pressure, chronic liver and heart diseases and rheumatoid arthritis. The groups most commonly affected by T. manuum were those up to 10 years（40%）and 31-40 years（40%）followed by 11-20 years（20%） . This broad distribution in young and adults, in our study, may be attributable to the nature of diseases which occur due to lack of sebaceous glands and their fungistatic lipids in interdigital spaces and palmar surfaces of the in females（47.8%） （Table 3） , the occur-rence rate of T. capitis was higher in males（74%）than females（26%） . This may be attributed to the short hair of males that allows easier implantation of dermatophyte spores and easier detection of even a small lesion 12, 16） . The occurrence rates of T. faciei and T. manuum were higher in females （73. 3% and 80%）than males（26. 7% and 20%） , respectively. All T. pedis cases were recorded in females（7, 100%） . This frequency presence in females may be due to continuous exposure of their hands and feet to wetness and excessive hydration of the stratum corneum during many everyday household activities such as sweeping, house cleaning washing utensils and clothes and several other household duties, conditions that favor fungal growth 19, 23） . The higher frequency of T. cruris among females was mostly due to the wearing of tight synthetic underwear that prevents evaporation of moisture leaves a suitable environment for fungal growth. Moreover, humidity, irritation from clothing and other factors that cause maceration of the crural skin increase the susceptibility to dermatophyte infection 19, 22） .
A total of 161 dermatophyte isolates obtained from culturally positive human specimens included nine species and the anthropophilic T. violaceum（37. 3%）topped the list of those isolated in this study（Table 4） . This result strengthened the preceding findings of other Egyptian investigators 11−13, 24） who showed that T. violaceum was the most common dermatophyte species detected in the Egyptian population. The higher incidence of M. canis isolated from our patients affected with T. capitis and T. corporis could be attributed to a low standard of hygiene and contact with pets, especially dogs and cats, not only those privately owned and kept in homes but also due to unhygienic contact with animals roaming the streets in residential areas which may have been either infected by or carriers of M. canis 25−27） .
Out of dermatophyte culturally positive patients in the present study, 61（37.9%）had contact with pet animals, 6（3. 7%）had contact with farm animals, 7（4. 3%）had a history of rodent presence in or around their home and 87（54%）had no contact with any type of animals（Table 5） . The most common isolated dermatophytes among human patients who had a history of contact with pet animals were the zoophilic M. canis（36, 56%） followed by T. violaceum（20, 32.8%） , T. tonsurans （4, 6. 6%）and T. mentagrophytes var. mentagrophytes（1, 1.6%） . This result was in agreement with that reported by other investigators 11, 13, 28, 29） .
In other studies, the anthropophilic dermatophytes; T. violaceum, T. rubrum and E. floccosum were isolated from pets 10, 30, 31） , moreover, zoophilic T. mentagrophytes var. mentagrophytes was isolated from both healthy and diseased pets 28, 29, 32） . These studies together with the current findings proved that pet animals play an important role in transmission of zoophilic dermatophytes and may be a source of human infection with some anthropophilic dermatophytes.
In the culturally positive human patients who had a history of contact with farm animals in this study, zoophilic T. verrucosum was the most common（3, 50%）followed by T. T. violaceum（3, 42.9%）and T. mentagrophytes var. mentagrophytes（2, 28. 6%）were the most common isolated dermatophytes we found among the human cases who had a history of contact with rodents, followed by M. canis（1, 14.3 %）and T. tonsurans（1, 14.3%） . This finding agreed with other investigators who isolated zoophilic T. mentagrophytes var. mentagrophytes from different forms of human dermatophy-tosis 15, 40） . In other studies, T. mentagrophytes var. mentagrophytes was the most common dermatophyte isolated from rodents 41） .
The anthropophilic dermatophytes; T. violaceum （36, 41.4%） , T. rubrum （8, 23%） and T. tonsurans （10, 11. 5%）were the most common dermatophytes among the human cases who had no contact with animals, followed by M. canis（8, 9.2%）and 
Conclusions and recommendations
Although the anthropophilic species dominated the aetiology of human dermatophytosis in the present study, the zoophilic species represented nearly one third of the totally obtained isolates. There has been a resurgence of zoophilic dermatophytes in the investigated area, with the most important organisms being M. canis, T. mentagrophytes var. mentagrophytes and T. verrucosum of which are highly virulent and contagious. Moreover, the role of domestic animals in transmitting of some dermatophyte species to man was highlighted, thus pointing out the need for human beings to take appropriate control measures when they are in contact with animals. 
